Water Turbines
Impulse and Reaction Turbines.—Modern turbines may be divided
into two classes, Impulse and Reaction turbines. Of the former the Pelton
wheel, and of the latter the Francis turbine, or one of its modifications, are
the only types used in recent important installations.
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In an Impulse turbine, the whole head of the supply water is converted
into kinetic energy before the wheel is reached. The water leaves the nozzle
or nozzles in one or more high-
velocity jets which are exposed
to the pressure (usually atmos-
pheric) obtaining in the turbine
casing. It then impinges on a
series of buckets carried by the
wheel, and in virtue of the change
of direction and hence of tan-
gential momentum produced by
these buckets, exerts a driving
force and so does work on the
shaft. Its direction is freely devi-
ated by the buckets, and its pres-
sure remains uniform during its
passage through the turbine.
Fig. i,—Section through Fourneyron Turbine, with
Inside Cylinder Gate Regulation
The Pressure or Reaction tur-
bine consists essentially of a wheel
or runner provided with vanes
into which water is directed over
the whole periphery by a series
of guide vanes. The water on leaving these guide vanes is under pressure,
and supplies energy partly in the kinetic and partly in the pressure form.
In its passage through the runner the pressure energy is utilized in in-
creasing the relative velocity of flow between the vanes, and the water
finally leaves the runner at the pressure obtaining in the discharge pipe or
draft tube.
In the earliest of these turbines, the Fourneyron, the guide vanes P were
inside the runner, forming an outward-flow turbine (fig. i). This was
followed by the Jonval turbine, in which the guide vanes are above the runner
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